Objective: To compare health-related quality of life in patients having no neck dissection and those having a selective dissection, with particular reference to shoulder dysfunction.
Results:
No neck dissection was performed in 58 patients (21%), a unilateral dissection in 181 (65%), and a bilateral dissection in 39 (14%). Patients with no neck dissection and those with unilateral level III or IV dissections had similar mean scores for shoulder dysfunction, whereas patients with unilateral level V and bilateral level III and IV dissections recorded much worse scores on average.
Conclusions:
There is little subjective morbidity associated with shoulder dysfunction after a unilateral level III or IV neck dissection compared with patients undergoing primary surgery without a neck dissection. More extensive surgery in the neck, whether bilaterally removing levels I to III or IV or extending posteriorly to include level V, is associated with statistically significantly worse shoulder dysfunction.
Arch Otolaryngol Head Neck Surg. 2004; 130:149-154 S HOULDER MORBIDITY ASSOCIated with neck dissection is well recognized and is an important aspect of healthrelated quality of life for patients undergoing surgical treatment for head and neck cancer. 1 It has been demonstrated that more extensive surgery in the neck is associated with more postoperative shoulder morbidity. 2 After a radical neck dissection, shoulder dysfunction has been shown to be the most important source of long-term morbidity for the patient. 3 The symptoms consisted of shoulder pain, limitation of shoulder abduction, and winging of the scapula, 4 and these findings have led to a current trend toward more conservative management of the neck. 5 Preservation of the spinal accessory nerve as part of a modified radical neck dissection led to a subsequent reduction in shoulder dysfunction. 6 Current clinical management of the neck in oral and oropharyngeal carcinoma now involves even more selective procedures, preserving all nonlymphatic structures within the neck. Depending on disease stage, there is an argument to support a selective neck dissection in the clinically and radiologically negative neck. 7 The supraomohyoid neck dissection resects lymph nodes situated in levels I, II, and III, and in our unit is often extended down to include level IV. 8 This procedure can be considered appropriate for N0-or N1-positive necks, without compromising regional recurrence. 7, 9, 10 Dissections extending into level V, whether radical, modified radical, or part of a more selective procedure, are known to have a higher incidence of shoulder dysfunction than dissections not extended posteriorly. 11 Most research comparing subjective morbidity between neck dissection types does not differentiate between the different selective procedures. Little is known of the subjective morbidity associated with level I to III or IV selective dissection compared with having no neck dissection, one extended to include level V, or bilateral level III or IV neck dissections. There is also an absence of published data comparing subjective morbidity associated with a selective supraomohyoid neck dissection and that in patients having no neck dissection.
The aim of this article is to compare health-related quality of life, particularly shoulder function, by using the University of Washington Quality of Life questionnaire (UW-QOL) 12 in patients having no neck dissection and those having a selective dissection. We additionally attempted to distinguish the effect of radiotherapy on subjective shoulder function.
METHODS
The study sample consisted of all consecutive patients undergoing primary surgery for previously untreated oral and oropharyngeal squamous cell carcinoma presenting to the Regional Maxillofacial Unit, University Hospital Aintree, Liverpool, England, between January 1, 1995, and December 31, 1999. Patients were invited to complete a validated head and neck health-related quality of life questionnaire, the UW-QOL, on the day before surgery and at 6 months, at 12 months, and at a time greater than 18 months after surgery. Patients who developed recurrent disease during this postoperative period were excluded from data collection from that point onward.
The UW-QOL shoulder domain contains 4 items and allows patients to choose from the following options: no problem with their shoulder (100 points), shoulder stiffness with no effect on activity or strength (70 points), pain or weakness in the shoulder that has caused a change in work or hobbies (30 points), and an inability to work or do hobbies because of problems with the shoulder (0 points). A score of 0 represents the worst condition, while a score of 100 represents the best. The UW-QOL has been modified since it was first introduced. 12, 13 In the current study, version 1 was used up to 1997, version 2 from 1998 to 1999, and version 4 in follow-up questionnaires in 2000 and later. The shoulder dysfunction domain is standard to all versions, and composite scores were calculated with only the 8 domains common to all versions. The common domains were pain, appearance, activity, recreation, swallowing, chewing, speech, and shoulder disability.
Patients were grouped into those having primary surgery but no neck dissection and those having neck dissection. In our unit, the selective supraomohyoid is often extended down to include level IV nodes; therefore, dissections were categorized as unilateral level III to IV dissection, unilateral level V dissection, and bilateral level III to IV dissection. We believed that the numbers of patients undergoing a radical neck dissection (3 patients) or modified radical neck dissection (3 patients) were too few to provide statistically significant findings. Patients undergoing a bilateral level III to IV dissection were analyzed as a separate subgroup, as no attempt was made to ask the patients to report shoulder problems from each side separately. Patients having bilateral dissections that were not level III to IV on both sides were also excluded from analysis because of small numbers (6 patients).
The presentation of results is primarily descriptive, involving percentages, means and SEs, and medians and interquartile ranges. The Kruskal-Wallis test was used to compare the ordinal UW-QOL scores at presentation between the groups with no neck dissection, unilateral level III to IV, unilateral level V, and bilateral level III to IV, while the Mann-Whitney test was used to compare the unilateral level III to IV and bilateral level III to IV groups. These tests were also used to compare patient groups for the composite UW-QOL score at various stages of follow-up. Associations between clinical and demographic characteristics and UW-QOL scores were tested by means of the Kruskal-Wallis test, Mann-Whitney test, or Spearman rank correlation as appropriate. We regard statistical significance as PϽ.05.
RESULTS
Two hundred seventy-eight patients underwent primary surgery for oral cancer from January 1, 1995, through December 31, 1999. Of the 278 patients, 180 (65%) were men and 98 (35%) were women; overall mean (SD) age was 62 (12) years. Thirty-six percent (65/180) of men and 56% (55/98) of women were 65 years and older. There was no neck dissection in 58 patients (21%), a unilateral dissection in 181 (65%), and a bilateral dissection for 39 (14%) ( Table 1) .
Associations between neck dissection and relevant clinical and demographic variables are summarized in Table 2 . Patients with neck dissections were more likely to have had larger tumors, more advanced tumors, clinically positive nodes, pathologically positive nodes, flap surgery, and radiotherapy than those without neck dissection. Those having unilateral level V dissections were more likely to have been younger and male and to have had oropharyngeal tumors, clinically positive nodes, pathologically positive nodes, and radiotherapy than those with unilateral level III to IV tumors. Patients having bilateral level III to IV dissections were younger, more likely male, and more likely to have had more advanced tumors, larger tumors, clinically positive nodes, pathologically positive nodes, and bone flap surgery than patients with unilateral level III to IV dissections.
UW-QOL AT PRESENTATION
Composite scores at baseline were available for 196 (71%) of the patients. Availability was associated with year of operation, with a decline during the cohort period: 1995, 88% (45/51); 1996, 92% (55/60); 1997, 63% (32/51); 1998, 68% (34/50); and 1999, 45% (30/66). The reason for this decline in patient inclusion at baseline is most likely that, in the first 3 years of this project, data collection was performed by one individual, while in the final 2 years data collection was incorporated into routine medical clerking procedure. Mean (SD) composite scores were similar over time: 1995, 83 (12); 1996, 85 (12); 1997, 84 (11); 1998, 85 (14) ; and 1999, 82 (13). Overall, at presentation patients had the most problems with pain, with only 29% reporting that they had no pain (Table 3) . Appearance, swallowing, speech, and shoulder disability were the least problematic domains. Patients having bilateral level III to IV dissections tended to present with the worst scores for chewing, swallowing, and speech and had significantly lower scores in these domains than patients having unilateral level III to IV dissections. There were no significant differences between the groups with no neck dissection, unilateral level III to IV dissection, and unilateral level V dissection, at the 5% level of significance.
UW-QOL AT FOLLOW-UP
There was a minimum of 16 months of follow-up from operation for the whole cohort. By 12 months, 17% (47/ 278) had died. The estimated (life-table) mortality rates at 2, 3, and 4 years from operation were 26%, 30%, and 35%, respectively. At around 6 and 12 months and beyond 18 months, about two thirds of patients com-pleted the UW-QOL ( Table 4 ). There was a differential loss of patients over time according to neck dissection status, with 81% of patients not having neck dissection surviving to 3 years compared with 71% of patients with unilateral level III to IV dissection, 64% of those with unilateral level V dissection, and 57% of those with bilateral level III to IV dissection. There was a tendency over time to lose more patients from follow-up if they had received radiotherapy (Table 4 ). Figure 1 shows mean UW-QOL domain scores over time. Pain tended to improve with time, while for all other domains the trend was for worse scores at 6 months compared with baseline and for similar or slightly improving scores thereafter. Composite scores were associated with tumor size and T staging, in which, broadly speaking, the differential established at presentation was maintained over time (results not shown). Patients receiving radiotherapy had worse composite scores on average from 6 months onward than patients not receiving radiotherapy (results also not shown). Patients not requiring flap surgery maintained a good UW-QOL composite pro- Patients with bilateral level III to IV dissections had the worst composite UW-QOL profile over time, while those with no neck dissection (most of whom had no flap surgery) had the best profile (Figure 2) . Patients with unilateral level III to IV dissections had slightly better scores longitudinally than those with level V dissections. These trends were influenced by similar trends seen for the chewing and swallowing domains in particular.
For shoulder disability (Figure 3) , patients with no neck dissection and patients with unilateral level III to IV dissections had reasonably similar mean scores, whereas the patients with unilateral level V and bilateral level III to IV dissections recorded much worse scores on average.
When radiotherapy was used (Figure 4) , both the group with no neck dissection and the group with unilateral level III to IV dissection had a similar set of shoulder scores on average, with a deterioration over time, although few patients with no neck dissection had radiotherapy. In the absence of radiotherapy, the shoul-der domain profile was similar for each group and postoperative trends were slightly better.
COMMENT
The UW-QOL is widely used, [14] [15] [16] and of particular note is the shoulder dysfunction domain when compared with other questionnaires. The UW-QOL shoulder domain has been validated as a responsive instrument when the morbidity of a neck dissection in regard to shoulder function is assessed. 2 The UW-QOL makes a relatively crude assessment of subjective shoulder function. The domain is only a 4-item question, and a shoulder-specific questionnaire could potentially be more responsive, although at the time of our study there was no specific validated head and neck shoulder questionnaire. Such a questionnaire could be used to differentiate between the symptoms of each side after a bilateral procedure.
Our longitudinal data were collected prospectively and included good baseline recruitment of a large series of patients (see Table 4 ). There are, however, inherent problems with research of this nature, and dropout is always a source of data bias. Although we managed to maintain good data collection at all time collection points, the numbers in some subsets are so small as to provide no statistically useful analysis. The numbers of radical and modified radical dissections have been excluded, and the subsets of no neck dissection and selective supraomohyoid dissection become statistically insignificant once subdivided according to radiotherapy. Although different versions of the questionnaire were used during the study, composite scores were calculated with only the domains common to all versions and for which the questionnaire wording remained the same. Where comparable, essentially the composite and domain scores at 6 and 12 months, there were no notable differences between versions of the questionnaire. In this study, the mean UW-QOL domain scores apart from pain were notably worse at 6 months ( Figure  1 ). The mean scores then gradually improved at subsequent questioning at 12 and then more than 18 months after operation. Interestingly, the shoulder domain is the least problematic of the QOL domains over all time periods, and its response was similar to those for most other domains, showing dramatic increase in dysfunction at 6 months and then a very slight improvement over time.
We found that at 6 months there was a drop in composite score compared with baseline for all neck subgroups. Those who received no neck dissection scored better than those who received a unilateral level III to IV dissection, who in turn scored better than the level V subgroup, with the bilateral III to IV subgroup faring worst of all. As the degree of surgery in the neck became more extensive, the UW-QOL score decreased. At 1 year and then at a time greater than 18 months after operation, there was a gradual increase in composite scores within all subgroups, with this gradation between the neck dissection groups being maintained.
When the shoulder domain is examined in isolation, it can be seen that shoulder morbidity at baseline was very similar between all neck subgroups (Figure 3 ). At 6 months after surgery, there was very little subjective difference between patients who underwent a unilateral level III to IV neck dissection and those having surgery but no neck dissection. This minimal difference in morbidity was maintained over time for these 2 subgroups. Extending the dissection into level V had a detrimental effect on shoulder dysfunction. A bilateral level III to IV neck dissection also had a profound effect on shoulder morbidity at 6 months, but some improvement occurred with time. When tumors that may have bilateral drainage into the cervical nodes are treated, the need to perform bilateral neck dissections could be reduced if sentinel node biopsy techniques were considered.
If data are subdivided according to patients who underwent a unilateral level III to IV dissection and those who had no dissection, and postoperative adjuvant radiotherapy is taken into account, the effect on shoulder dysfunction is interesting (Figure 4 ). Those receiving no radiotherapy scored similarly regardless of whether they underwent a unilateral level III to IV neck dissection. Patients receiving adjuvant radiotherapy scored poorly at 6 months if they received a neck dissection, and, al-though some improvement over time occurred in the dissection group, those having no neck dissection fared poorly over time. Although the latter group has very few patients and the confidence intervals are wide, this is an interesting trend.
In conclusion, there is little subjective morbidity associated with shoulder dysfunction after a unilateral level III to IV neck dissection compared with patients undergoing primary surgery without a neck dissection. More extensive surgery in the neck, whether bilaterally removing levels I to level III to IV or extending posteriorly to include level V, is associated with statistically significantly worse shoulder dysfunction. Adjuvant radiotherapy appears to have a detrimental effect on shoulder dysfunction, whether or not the patient has a unilateral level III to IV neck dissection; this finding was not statistically significant but is an interesting observation and deserves further research.
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